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® TCs are multi-scale and both tropical and midlatitude
» track and intensity depends on all scales, global-mesosale
» errors come from all scales as well...

® “Good” models make good TCs forecasts
» good = meteorology; != engineering

® TC model forecasts depend strongly on model physics
» convection, deep and shallow (intensity & tropical general
circulation)
» cloud-moisture-effected radiation (subtropical ridge, speed of
motion)

® TC error is an integration of many (all!) model errors
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TC Verification: standard metrics |
__,;-f?trackllnten5|ty (errors) — this stuff matters — NHC GPRA goal

National Hurricane Center
GPRA Track Goal Verification:
48-h Atlantic Basin Official Forecast Error
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National Hurricane Center
GPRA Intensity Goal Verification:

- 48-h Atlantic Basin Official Forecast Error
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- Note: GPRA target covers forecasts for all tropical cyclones.
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TC Verification: INPUT

- it’s (all about) the tracker...locates TC center...and a lot more...

® human/best tracking (the ‘truth’)

» operational: TC structure needed for the warning/advisory
* track: center of “TC-dominated’ sfc wind circulation
* intensity: max |-min sfc wind speed in TC-dominated
* wind fields: radius of 34/50/64 kt winds in 4 quadrants
* final best track: blending ‘fixes’ from multiple sources of TC location/structure

» ESRL capabilities

e complete set of best tracks both real-time and an archive
extending back to...

® model/data (the ‘forecast’)

» consistent with operational definitions...answers the “a TC, or not a TC,
that is the question”

» ESRL capabilities

o global model field archive 1996-201 I
e run various NCEP and locally developed model trackers
o complete set of model/aid tracks globally
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T C Verification: PROCESSING/OUTPUT

display, verification and statistical analysis

® ATCF - Automated Tropical Cyclone Forecast system

» display of model and best track
» calculate errors and analyze statistically (.f)

» used at all USTC forecast centers: NHC, CPHC, JTWC,(HPC,FNMOCQC)
® ESRL atcf.py — python version of ATCF(++)

» handles same data files as ATCF; QC of forecast and best tracks

» more advanced tracker post processing for verification and
forecasting

» .py shelves for database, interactive vice batch (ATCF) data access

» unique diagnostic applications (web):

* TCgen:display & verification of genesis trackers
* TCdiag: display & analysis of TC environment
* TCeps: display of ensemble prediction system trackers and products

) outputs: wxmaps, stats...
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gfdlo6 - GFDL LAM (Limited-Area-Model) 06-h interp

 —
I hwrf06 - HWRF LAM (Limited-Area-Model) 06-h interp
Bl gkmnO06 - GFS(T574)Eps:EnKF(T574) Mean of 20 members 06-h interp
H[ gfsk06 - GFS(T574):EnKF(T574) Control 06-h interp
B avno06 - GFS:GSI(29 km, 0.5deq) 06-h interp
[ fimy06 - FIMY:EnKF(30 km, 0.5deg) TMgen trks 06-h interp
[ edet06 - ECMWF(det, T1299(15km)) 06-h interp
|mmm ofcl - NHC
Oh 12h 24h 36h 48h 72h 96h 120h
2012] 30(12] 34[12) 58[12] 98[12] 167(10] 229(8] 399(6]
2[12) 28[12] 34[12) 43[12) 54[12) 84[10] 138[8] 239([6)
2[12] 26[12] 32[12) 44112] 54[12] 77[10] 106[8] 167[6]
2[12] 25[12] 35[12] 48[12] 60[12] 102[10] 135(8] 186(6)
2[12] 27[12] 32[12] 46[12] 57[12] 73[10] 89[8] 156[6]
2[12] 24[12] 33[12] 49[12) 65[12] 106[10] 145(8] 195(6]
2[12] 24[12] 33[12) 37[12) 63[12) 101[10] 107(8] 163(6)
2012] 24[12] 40[12) 53[12] 66[12] 97[10] 132(8] 231(6)
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WxMAP2

® http://ruc.noaa.gov/wxmap?2/
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TC Verification: ESRL Inventory

input, output and next step

® Most comprehensive set of TC (and model) data in the world

» global TC best tracks extending back to 1945
» global model field archive (development of TC general tracker)
» complete set of TC forecast tracks

® TC tracker and cyclone diagnostics

» merging and development of various codes (.f & .f90)
* my tracker + NCEP tracker + CSU/CIRA diagnostics
* remove data format dependencies

® py & .f (.c) management using sourceforge

» global model field archive (development of TC general tracker)
» complete set of TC forecast tracks
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outtakes

@ http://sourceforge.net/projects/wxmap2/
» all code/scripts; not just TCs...weather maps...model
diagnosis...WWMO verification...

@ http://ruc.noaa.gov/hfip/wxmap2
» weather maps of the US models + access to TC webs

® http://ruc.noaa.gov/hfip/tcdiag
» TC genesis tracker display for 6 global models including FIM

® http://ruc.noaa.gov/hfip/tcdiag
» TC genesis tracker display for 6 global models including FIM
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